A novel bacterium, designated as strain HJR7 T , was isolated from a marine sediment sample collected from the coastal area of Weihai, China (121 57¢ E, 37 29¢ N). Cells were Gram-stain-negative, facultative anaerobic, non-motile and rod-shaped. The temperature, pH and NaCl ranges for growth were determined as 4-40 C, pH 6.5-9.5 and 0.5-15.0 % (w/v), respectively. Phylogenetic analysis based on the 16S rRNA gene sequences indicated that strain HJR7
The genus Marinobacter was first proposed by Gauthier et al. [1] to accommodate Gram-stain-negative, aerobic, moderately halophilic, rod-shaped bacteria. This genus was represented by a single species, Marinobacter hydrocarbonoclasticus which belongs to the family Alteromonadaceae, class Gammaproteobacteria. At the time of writing, the genus Marinobacter comprises 42 validly published species names. These species have been isolated from diverse locations, including sea water [2] , sea sand [3] , sea sediment [4] , brine samples of a salt concentrator [5] , salt lake [6] , coastal hot springs [7] , oil-contaminated saline soil [8] , marine solar saltern [9] , marine sponge [10] , wastewater [11] , the Antarctic [12] , a junction between the ocean and a freshwater lake [13] , brine-seawater interface [14] and even laboratory cultures from dinoflagellates [15] . Explorations of the diversity of heterotrophic bacteria in marine sediments in a coastal region in China led to the pure culture isolation of many novel bacterial strains. The purpose of the present study was to establish the taxonomic position of one bacterial strain by using a polyphasic approach that included the determination of phenotypic and chemotaxonomic properties, and a detailed phylogenetic investigation based on 16S rRNA gene sequences and genetic analysis.
Strain HJR7
T was isolated from a marine sediment sample collected from the coastal area of Weihai, China (121 57¢ E, 37 29¢ N). The homogenate was diluted serially in sterile sea water and samples of each serial dilution were spread on marine agar 2216 (MA; Becton Dickinson) and incubated at 28 C for 7 days. Strain HJR7 T formed circular (0.5-1.5 mm diameter), convex, and smooth colonies with entire margins. Colonies were picked and purified by streaking three times on the same medium. Sub-cultivation was performed routinely on MA at 30 C for 2 days under aerobic conditions. The strain was preserved at À80 C in sterile 1 % (w/v) saline supplemented with 15 % (v/v) glycerol. Type strains M. aromaticivorans KCTC 23781 T ; M. maritimus JCM 12521 T and M. hydrocarbonoclasticus DSM 8798
T were used as reference strains. They were cultivated under the same conditions as strain HJR7 T , unless otherwise specified.
The genomic DNA of strain HJR7 T was extracted and purified using a bacterial genomic DNA mini-kit (Takara). The DNA G+C content of DNA was determined by the high- T and Marinobacter aromaticivorans KCTC 23781 T have been deposited at DDBJ/ENA/GenBank under the accessions NIHC00000000 and NIHD00000000. The version numbers described in this paper are NIHC01000000 and NIHD01000000, respectively. One supplementary figure is available with the online Supplementary Material. performance liquid chromatography (HPLC), as previously described [16] , using lDNA (Takara) as the standard. The gene encoding 16S rRNA was amplified by PCR with two universal primers, 27f and 1492r [17] . The purified PCR product was ligated to the PMD18-T (Takara) vector and cloned according to the manufacturer's instructions. [19] . The robustness of the topology in the neighbour-joining phylogenetic tree was evaluated by bootstrap analyses based on 1000 resamplings [20] . Neighbour-joining analysis showed that strain HJR7 T formed a distinct branch within the genus Marinobacter (Fig. 1 ). This topology was also supported by the maximum-likelihood and maximumparsimony trees.
The draft genome sequences of strain HJR7
T and M. aromaticivorans KCTC 23781
T were sequenced at Beijing Novogene Bioinformatics Technology Co., using the HiSeq 2500-PE125 platform (Illumina) with massively parallel sequencing (MPS) technology (Illumina). A-tailed, ligated to paired-end adaptors and PCR amplified with a 500 bp insert and a mate-pair library with an insert size of 5 kb were used for the library construction. Transfer RNA (tRNA) genes were predicted by the tRNAscan-SE [21] . Ribosome RNA (rRNA) genes were analyzed by the rRNAmmer [22] . The secondary metabolism genes were predicted by the antiSMASH [23] . The average nucleotide identity (ANI) was calculated using JSpecies software version 1.2 [24] . Orthologous average nucleotide identity (OrthoANI) was calculated using Orthologous Average Nucleotide Identity Tool (www.ezbiocloud.net/tools/ani) [18] . DNA-DNA hybridization (DDH) values were analysed using the genome-to-genome distance calculator (GGDC2.0) [25] . Draft genome sequencing of strain HJR7 
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Aestuariibacter aggregatus WH169 T (FJ847832) Fig. 1 . Phylogenetic tree constructed with 16S rRNA gene sequence analysis using the ARB software package showing the position of strain HJR7 T among related taxa. The strain characterized in this study is shown in bold type. Numbers at nodes are bootstrap values (>50 %) based on a neighbour-joining analysis of 1000 resampled datasets. Filled circles indicate that the corresponding nodes were also recovered in maximum-likelihood and maximum-parsimony analyses. Open circles indicate that the corresponding nodes were also recovered in either the maximum-likelihood or maximum-parsimony analyses. Aestuariibacter aggregatus WH169 T (FJ847832) was used as an outgroup. Bar, 0.02 substitutions per nucleotide position. The Gram reaction was determined using the bioM erieux Gram-stain kit according to manufacturer instructions. Cell size, morphology and motility were examined by the light microscopy using a model E600 microscope (Nikon). Gliding motility was determined as previously described [27] . Growth under anaerobic (10 % H 2 , 10 % CO 2 and 80 % N 2 ) and microaerobic (5 % O 2 , 10 % CO 2 and 85 % N 2 ) conditions was determined after incubation for 14 days in an anaerobic jar with or without 0.1 % (w/v) KNO 3 . Catalase and oxidase activities, nitrate/nitrite reduction and the hydrolysis of agar, casein, starch, DNase, cellulose and Tweens 20, 40, 60 and 80 were tested as previously described [28] . Hydrogen sulphide (H 2 S) production from L-cysteine was tested in modified marine broth 2216, as previously described [29] . Degradation of L-tyrosine was tested on modified MA supplemented with 0.5 % (w/v) L-tyrosine [30] . Growth range and optimum of temperature were indicated by visible colonies on MA at 4-45 C (4, 10, 15, 20, 25, 28, 30, 33, 37, 40, 42 and 45 C). To test for effects of pH on growth, the standard medium was separately modified by addition of MES (for pH 5.5 and 6.0), PIPES (pH 6.5 and 7.0), HEPES (pH 7.5 and 8.0), Tricine (pH 8.5) or CAPSO (pH 9.0 and 9.5) buffer (Sangon) at a concentration of 20 mM. Optical density at 600 nm (OD 600 ) of each culture was determined after incubation for 2 days at 30 C. Salt tolerance was tested at 30 C by using NaCl-free MA (prepared according to the MA formula, but without NaCl) with different NaCl concentrations (0, 0.5, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 15, 20 %, w/v), colony growth was recorded every 12 h. Susceptibility of strain HJR7
T to antimicrobial agents was tested by the disc diffusion method using antibioticimpregnated discs [31] . The ability to oxidize various carbon compounds was determined with GEN III MicroPlates according to the manufacturer's instructions. Utilisation of various carbohydrates and other compounds as sole carbon, nitrogen and energy sources for growth was determined as previously described [29] . Acid production from carbohydrates was determined as previously described [29] . Various biochemical tests and additional enzyme activities were determined using API 20E strips and the API ZYM system (bioM erieux) as recommended by the manufacturer (except for salinity, which was adjusted to 3.0 % w/v). T . Details of morphological, physiological and biochemical analyses, and the species description are provided in Table 1 .
Strain HJR7
T was resistant to streptomycin (10 µg), tetracycline (30 µg), vancomycin (30 µg), acetylspiramycin (30 µg), kanamycin (30 µg), gentamicin (10 µg), cefotaxime (30 µg), lincomycin (2 µg) and penicillin G (10 µg), and was susceptible to tobramycin (10 µg), rifampicin (5 µg), ampicillin (10 µg), erythromycin (15 µg), ofloxacin (5 µg), norfloxacin (10 µg), neomycin (30 µg), ceftriaxone (30 µg) and chloromycetin (30 µg).
Cell biomass for isoprenoid quinones analysis was obtained after cultivation for 3 days in marine broth 2216 at 30 C. Isoprenoid quinones were analysed in our lab as described previously [32, 33] . Strain HJR7
T contained ubiquinone-9 (Q-9) as the respiratory quinone.
Analyses of fatty acids were carried out by the Identification Service of the Shanghai Public Health Clinical Centre. For cellular fatty acid analysis, HJR7
T , M. aromaticivorans KCTC 23781 T , M. maritimus JCM 12521 T and M. hydrocarbonoclasticus DSM 8798 T were harvested from MA plates after cultivation for 2 days at 30 C. Fatty acids were extracted according to the standard protocol of MIDI (Sherlock Microbial Identification System, version 4.5) and were analysed using a 6890N gas chromatograph (Agilent) and identified using the TSBA40 database of the microbial identification system [34] . The cellular fatty acid profiles are presented in Table 2 . The major fatty acids detected in strain HJR7
T included C 12 : 0 , C 18 : 1 !9c and C 16 : 0 . This composition is very similar to those that were obtained under the same conditions for M. aromaticivorans KCTC 23781 T , M. maritimus JCM 12521 T and M. hydrocarbonoclasticus DSM 8798
T . These results suggested that strain HJR7 T is a member of the genus Marinobacter. However, several fatty acid features distinguished the novel strain from the type strains of the three closely related species. For example, HJR7
T was differentiated from the reference species by the percentage of C 16 : 0 N alcohol and C 18 : 3 !6, 9, 12 c ( Table 2) .
To determine the chemical characteristics of polar lipids, 300 mg of freeze-dried cell biomass was used from a 2-dayold culture grown in marine broth 2216 (pH 7.5) at 30 C.
Analyses of polar lipids were carried out by the Identification Service of Leibniz-Institut DSMZ-Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH, Germany. Polar lipids were extracted from freeze-dried material from strain HJR7 T and separated by two-dimensional silica gel thin-layer chromatography [35] . Total lipid material was detected using molybdatophosphoric acid and full details are provided elsewhere [36] . The major polar lipids detected in strain HJR7
T were phosphatidylglycerol (PG), phosphatidylethanolamine (PE), and an unidentified phospholipid (PL). Significant or minor amounts of an unidentified phosphoaminolipid (PNL) and an unidentified lipid (L) were also present (Fig. S1 , available in the online Supplementary Material). Although the polar lipid profile of strain HJR7 T was generally similar to that of the type strains of some recognized species of the genus Marinobacter [2, [4] [5] [6] , with PE and PG identified as the major polar lipids, minor amounts of PNL was only detected in HJR7
T .
In conclusion, results from phylogenetic analysis based on 16S rRNA gene sequences, ANI, phenotypic characterization, fatty acid profiles, and polar lipid profiles indicate that strain HJR7 T should be assigned to the genus Marinobacter, for which the name Marinobacter salexigens sp. nov. is proposed.
DESCRIPTION OF MARINOBACTER SALEXIGENS SP. NOV.
Marinobacter salexigens (sal.ex¢i.gens. L. n. sal salis salt, sea water; L. v. exigo to demand; N.L. part. adj. salexigens sea water-demanding).
Cells are Gram-stain-negative, facultative anaerobic, oxidase-and catalase-positive, non-gliding, and rod-shaped (0.3-0.5 µm in width and 2.0-2.5 µm in length). Colonies are circular, convex, creamy white, shiny with entire margins, and approximately 0.5-1.5 mm in diameter on marine agar 2216 after 3 days of incubation at 30 C. Cells are moderately halophilic bacterium, and able to grow at temperatures between 4-40 C (optimal 30 C), pH 6.5-9.5 (optimal pH 7.0-7.5), and 0.5-15.0 % (w/v) NaCl (optimum 3.0 %). The DNA G+C content of the type strain is 53.7 mol%. The type strain HJR7 T (=KCTC 52545 T =MCCC 1H00176 T ) was isolated from the coastal area of Weihai, China (121 57¢ E, 37 29¢ N). 
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